This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 




STIC-ILL 



From: 
Sent: 
T : 

Subject: 



Canella, Karen 

Tuesday, March 05, 2002 6:31 PM 
STIC-ILL 

ill order 09/819,193 



Art Unit 1642 Location 8E12(mail) 

Telephone Number 308-8362 

Application Number 09/819,193 

1. Cancer Research: 

1981 May, 41 (5): 1978-1 983 
1988 Apr 1,48(7): 1864-1 873 



2. Anticancer Research: 

1987 Jul-Aug, 7(4B):781-789 
1997, Vol. 17, No. 3C, pp. 1973-1983 

3. Gynecologic Oncology: 

1990 May, 37(2): 188-1 99 
1992 Jun, 45(3):273-278 

1991, Vol. 42, No. 1, pp. 39-43 
1982, Vol. 13, No. 2, pp. 50-57. 

4. Pathobiology: 

1997 Jul-Aug, 65(4): 177-1 83 

1993, 61(2):67-76 ^ 

1992, 60(1 ):33-41 

' ' ? 

5. Jikeikai Med J: 

1989, 36(4):303-316 
Q994, 4 1(4):4U7-41b ^ 

6. Sapporo Med J: 

1988, 57(6):603-612 
1996, 65(5):433-444 

7. Acta Obstetricia et Gynecologica Scandinavica, 1995, 74(5):330-335 

8. Journal of Medicine, 1997, 28(3-4): 175-1 90 

9. Experimental and Molecular Pathology, 2000 Dec, 69(3): 175-1 91 
,* \o. International Journal of Cancer, 15 Mar 2001, 91(6)778-782 

1 1 . Experimental Cell Research, 1 992 Aug, 201 (2):262-272 
Thanks! 



1 



11. MAR. 2002 13:56 0 1 937546527 



NO. 2358 — 



P. 3/11 



Jikeikai Med J 1994; 41 : 407-15 



AROMATASE ACTIVITY OF HUMAN GYNECOLOGICAL 
CARCINOMA CELL LINES 

Akio Tada*, Junji Nakamura - '. and Hiroshi Sasaki* 

• Department of Obstetrics end Gynecology, 
The Jikci University School of Medicine and 
Research Institute of Life Science Snow Brand Milk Products Co. 

(Received for publication, August 8, 1994) 



ABSTRACT 

Human cancer cell lines derived from endometrium (HEC-59, HHUA. 
hhikawa, OMC-2), uterine cervix (CAC-1, OMC-4), ovary (2780,2006, 
HRA). and breast (MCF-7) were examined for aromatase activity and the 
effect of estradiol and testosterone on DNA synthesis. Aromatase activity 
wcu> high (more than 500 fmOl/10 7 cells/24 hrs) in the cell lines OMC-2 and 
MCF-7. moderate (100-499 fmol/10 7 cclls/24 hrs) in OMC-4, HRA, HEC-59, 
IshikaWiL, and CAC-I. and low (less chwi 100 fmol/10 7 cells/24 hrs) in 
HHUA, A2780, and 2008. A significant stimulation of DNA synthesis (25095 
increase of [*H]-ihymidinc uptake) by estradiol (10-° M) observed in 
HEC-59. OMC-2, MCF-7. Ishikawa, and HRA. Stimulation of DNA syn- 
thesis by estradiol was moderate (115-249%) in OMC-4, Estradiol- 
dependent increase of DNA synthesis was not observed in HHUA, CAC-1, 
2008, and A2780. The cell lines which showed the estradiol dependency in 
DNA synthesis, namely HEC-59. OMC-2. MCF-7. IsMkawa, and HRA. also 
presented testosterone dependency. These data suggest thai some 
gynecological carcinomas may possess ari^romaiase- dependent growth stimu- 
lation System. (Jikeikai Med J 1994; 41 : 407-15) 

Key words : gyn&co logical neoplasms, cell lines, aromatase activity, estrogen 
dependency, testosterone dependency 
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INTRODUCTION 

The incidence of endometrial carcinoma has receniiy been increasing 1 ). Obesity, 
whicn frequently correlates with a high scrum estrogen level** is a known risk factor for 
endometrial carcinoma. Many endometrial carcinomas, especially wcll^difTcrcntiaucd 
adenocarcinomas, are estrogen-dependent with estrogen receptors. And they frequently 
respond well to hormonal therapy with progesterone receptors*' 5 >. 

Human breast carcinoma, which is also an estrogen dependent tumor as wen as 
endometrial carcinoma 6 ^, has been reported to have aromatase activity 5 ». Aromatic is 
an enzyme which converts androgen to estrogen. And aromatase exists in a number of 
human tissues, including placenta, ovary 105 , breasi u ' l8) , adipose tissue 1 *"', brain 1G - lE >, and 
Uterine endometrium^'. Many researchers have reported a positive link between 
aromatase activity and estrogen-dependent carcinogenesis. The glandular epithelium of 
the uterine endometrium, where endometrial carcinoma originates, contains both 
aromatase 16 * and estrogen receptors. It is a reasonable assumption that endometrial 
carcinomas might retain aromatase, and estrogen might be produced in the carcinoma cells 
by aromatase. This estrogen might bind to estrogen receptors in the carcinoma cells, and 
growth might be accelerated. There are only few reports on hormone responsiveness of 
gynecological carcinomas. Clinical trials of some aromatase inhibitors are currently 
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Testosterone and Estradiol Concentration 

Response to estradiol and testosterone in DN/\ synthesis, as measured using the 
[*H] -thymidine incorporation method, in the HEC-59 (Fig, 1) coll;. "p<0,01 
(Studem's f-test) comparing to adjacent less conccntrauou of drugs. "p<0.05 
(Student's f-tcat) comparing to adjuCcnt lcij concentration of drugs. Each datum 

was obtained from three independent experiments. 
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undergoing for breast cancer 17 " 30 *, but not yet for endometrial carcinoma. 

In this study, we utilized cultured human carcinoma cell lines derived from uterine 
endometrium, uterine cervix, ovary, and breast to investigate the levels of aromatase 
activity and effects of sex steroid hormones on DNA synthesis. 

MATERIALS AND METHODS 

1. Cell lines 

The human carcinoma cell lines used in this study were breast carcinoma cell line 
MCF-7 (American Type Culture Collection, Rockville, MD, U.S.A.), endometrial car- 
cinoma cell lines HHUA 21) , I 5 hikawa"' 23 >, OMC-2">, and HEC-59«« uterine cervical 
adenocarcinoma cell lines OMC-4 2 ", CAC-1, and ovarian carcinoma cell lines 2O08 27 ' 
A2780 2fl >, and HRA**>. Cells were cultured in Eagles Minimal Essential Medium (Nissui 
Co, Ltd- Japan) supplemented with 10% (\5% for Ishikawa cell line) fetal bovine serum 
(FBS), 200U/ml of penicillin, and 200/£g/ml of streptomycin, and maintained in a 
humidified 5% C0 2 atmosphere al 37 C C. 

Steroid free FBS (DCC-FBS) was prepared as follows. 100 ml FBS mixed with 
0.25 g activated charcoal (Sigma Chemical Co., St Louis, Mo.) and 0.025 g dextran were 
stirred at 56*C for 30 min and cemrifuged to separate the dextran-coated charcoa] pellet 
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Response to estradiol and testosterone in DNA synthesis, as measured using the 
[ 5 H] -thymidine incorporation method, in the OMC-2 cells. "p<0.01 (Student 
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Testosterone and Estradiol Concentration 

Rcaponac to csuadiol and icsiosicronc in DNA synthesis, as measured using the 
[ s H]«chymidine incorporation method, in the Ishikawa cdU. *p<0.01 (Student's 
r-cest) comparing to adjacem less concemraUon of cirugs, "'p<0.03 (Student's 
r-iei;i) comparing to adjacent lass concentration of drags. Each datum was 
obtained from ihrea independent experiments. 



from the supernatant, which y/as again subjected to the same xreatmcni ai 37*C. The 
charcoal-stripped serum was filtrated through a 0.2 //m sterilization unit and stored at - 
20 6 C. 

2. Aromawse assay 

For quantitation of aromatase activity, cells were cultured in medium as described 
above. Twenty four hours prior to aromatase assay, culture medium was changed to the 
DCC-FBS medium. To start the assay, [J/?-'H] Androstcncdionc ([1>?- 3 M] A: 61.05 X 
10 c dpm/nmol, New England Nuclear, Boston, MA USA) was added to the culture 
medium at concentration of 100 nM. After 24 hr, 2 ml of culture medium (From a total 
of 5 ml) were removed and mixed with 1ml of 20% trichloroacetic acid (TCA) and Iml of 
5% charcoal suspension. The mixture was vcrtcxed several times aver a 30 min period, 
cemrifUged for 30 min at 3,000 rpm. and the supernatant was removed and Altered. 
Aiiquots were then measured by liquid scintillation counting. 

3, Effict of hormones an DNA synthesis 

The effects of estradiol and iestosterone on DNA synthesis were investigated using the 
[ B H) -thymidine incorporation method, Cells were inoculated into a 96-well dish (Corn- 
ing Glass Works, Corning, NY, USA) at 10' cells/well in a volume of 0.1 ml of medium 
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Testosterone and Estradiol Concentration 

Fig, 4. ^ponse to cmradlol 2Lnd testosterone in DNA symheaiK, us rneasured using the 
[ H]-ihymidine incorporation method, in the HHUA cells. "p<O.OI (Siudenfs 
Mest) comparing to adjacent lew concentration of dru £6 , "*p<0.05 (Student's 
f-icsc) comparing to udjaccm less concentration of drugs. Each datum was 

obtained from three independent experiments. 
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Ettrogon and Tcaioatcranc Dependency and Aromaiase Activities Of 
Culiured Cell Lines Originated from Gynecolo^cal Cancer 
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597.2±l0.2 



EM Ade. Co; endometrial adenocarcinoma, Ul Cerv. Aac, Ca : Uterine cervical 

adenocarcinoma, Ov. Ca; ovarian cancer. 

1 j The unh of aromaiase activity is rmol/10 T cells/24 hrs- 

# indicates more Than SOOflG, + indicates 200-499%. * indicates 115-199% 
- indicates less than 11595 enhance when 10" S M estradiol or 10-* M tesiosierone 
wo? odded. 
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containing DCC-FBS, and cultured for 2 days. Estradiol HO" 12 M-10" 9 M) or testoster- 
one (!0-°M-LO- 0 M) was then added to each well and cultured for an additional 4 ] 
days. a H-thyraidine (0.67 ^Ci, New England Nuclear) was added to the culture medium : 
for 1 hr, the medium was removed. Well* were washed twice with phosphate-buffered 
saline, once with ethanol, and twice with 5% TCA. Then the remaining non-acid soluble i' 
material was solubilized with IN sodium hydroxide, and aliquots were quanlitated by 
liquid scintillation counting. < 

RESULTS I 
1. Effects of estradiol and testosterone on DNA synthesis 

Figures 1-4 show [ fl H] thymidine incorporation of endometrial carcinoma cell lines, 
HEC-59, lshikawa, OMC-Z, and HHUA cells. Estrogen-dependency, testosterone- >' 
dependency, and aromatase activity of each cell line are summarized in Tabic 1. The cell 
lines HEC-59, MCF-7, OMC-2, and HRA exhibited a high level of responsiveness to 
estradiol, wirti more than a 25095 increase in DNA synthesis with the addition of estradiol 
al 10" 9 M. The cell lines OMC-4, and lshikawa exhibited a 115-249% enhancement of 
DNA synthesis, and the cell lines HHUA, A2780, 2008, and CAC-1 did not show any 
response to estradiol. Testosterone at 10~" M also enhanced DNA synthesis in the HEC-59 
and MCF-7 cell lines by more than 200%, but less than 150% in all of the other cell lines. 
For all of the cell lines studied, response to testosterone was less than that to estradiol. 
Testosterone responsiveness correlated well with the level of aromatase activity and 
estradiol responsiveness, except for the CAC-1 cell lines. 

Z Aromatase activity 

The MCF-7 breast carcinoma cell line demonstrated the highest level of aromatase 
activity, 597 fhiol/10 7 ceJls/24 hr, among the 10 cell lines studied. Among the 
gynecologic carcinoma cell lines, OMC-2 demonstrated the highest aromatase activity, 514 
fmol/10 7 cells/24 hr, which was 86% of the MCF-7 activity. The eel) lines HEC~59 f 
lshikawa, HRA, CAC-1, and OMC-4 demonstrated activities of 126-321 ftnol/10 7 ceils/24 
hr, 21-54% of the MCF-7 activity. The remaining cell lines. HHUA T A2780, and 2008 
demonstrated very low activity, 34-69 fmol/10 7 uells/24 hr, which waa only 5.7-11,6% of 
the MCF-7 activity. There was no correlation between the level of aromatase activity and 
tissue of origin of the cell lines (Table 1). 

DISCUSSION 

The human breast carcinoma cell line MCF-7 is well characterized in regard to its 
estrogen responsiveness and the ability to synthesize endogenous estrogen wiih 
aromalasc Wl >. Although there have b^cn a significant number of reports concerning this 
phenomenon in MCF-7 cells, data on the ability of gynecological carcinoma cell lines to 



. 11. MAR. 2002 1 3:57 0 1 937546527 



NO. 2353" ""P. 9/11 



December, 1994 AROMATASE IN GYNECOLOGICAL CANCER CELLS 413 

carry out aromatase-mediaied estrogen biosynthesis are scant. Currently, il is not clear 
whether aromatase is involved in the growth stimulation of gynecological carcinoma cell 
lines. In this report, aromatase activity and the effects of estradiol and testosterone on 
DNA synthesis were vorificd in gynecological carcinoma cell lines. 

Although che HEC-39 and lshikawa cell lines showed the strongest response to 
estradiol and testosterone in DNA synthesis, the aromatase activity level was moderate 
(195.2 and 249.9 fmol/10 7 cell3/24 hrs. respectively) and was lower than that of the MCF-7 
and OMC-2 cell lines (597.2 and 514,2 fmol/10 7 cells/24 hrs. respectively). On the other 
hand, response to estradiol in DNA synthesis was moderate in the OMC-2 cell line, 
aromatase activity was high. 

The cell lines with low aromatase activity, namely HHUA, A2780 and 2008 (09.2, 
S2.2 and 34.0 fmol/10 r cells/24 hrs. respectively), did not demonstrate estrogen responsive- 
ness. These data indicate that high aromatase activity correlates with a greater response 
to estradiol and testosterone in DNA synthesis. 

Nine cell lines originating from gynecological carcinomas were investigated in this 
study, and the HEC-59, OMC-2. and HRA cell lines demonstrated high hormone respon- 
siveness. The MCF-7 breast carcinoma cell line is widely used for the investigation of 
aromatase activity and the effects qf aromatase inhibitors on cell growth, 

Tt ia difficult to estimate the level of aromatase activity which is required for cell 
growth, but the HEC-59, OMC-2, and HRA cell lines may possess an adequate amount of 
aromatase to convert androgen to estrogen for cell growth. Some aromatase inhibitors 
might therefore be effective in inhibiting the growth of these cell lines. 

It is reported that estrogen biosynthesis is inhibited by aromatase inhibitors in vtvo 
and tn vitro 1 **** ~ 30) . and anti- tumor effect of aromatase inhibitors has also been 
reported Nowadays, aromatase inhibitors are on clinical use for breast 

cancer 1 The principal site of estrogen biosynthesis in postmenopausal women is 

adipose tissue"''*"*, the most frequent age for gynecological cancer is also postmenopause. 
Aromatase inhibitors may be useful for gynecological cancer therapy not only by inhibit- 
ing aromatase activity of the cancer cells, but also by decreasing the aromatase activity in 
adipose tissue, resulting in a decreased serum estrogen level. 

Acknowledgements : We thank Prof. Yoshiteru Teraahima. for his excellent advice to this 
study, Miss K.umj|co Tshii for technical assistance. And wc would also like to thank Dr. 
Jeff Boyd and Mr. Eric Souw for their English assistance in the preparation of this 
manuscript. The present study was presented at the 3rd International Conference on 
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